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(3717 -~ ABSTRACT

A walled enclosure or cage is provided in which labo-
ratory animals may be maintained for observation and
“evaluation. The floor of the enclosure is provided by a
plurality of conductive bar elements that are spacially
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| separate and extend across the bottom of the enclo-

sure. Spacial separation of the bars insulates one from
the other and further, space is provided in the floor to |
remove animal waste, excess food and the like. An'
electrical resistor is connected between each two adja-

cent conductive bars and cooperate with the bars to

define a resistor network to which a closely controlled

~ feed current is supplied. An animal makcs contact
~ with the conductive bars which lowers resistance of
- the network and produces a voitage change. The resis-

tor network is a.c. coupled to a differential amplifier,

‘and a comparator which receive pulses from capaci- -

tors between the network and the amplificr and pre-

pare same for an interface means for a pulsc recording -
- system. The amplified pulsec may be shaped, divided or

the like as required by the recording system. The

‘method of using the present system involves detection
of contact between an animal.foot and the conductive = -
- grid bars, whereupon contact area determines the re-
- sistance of the network and a proportional signal 1s
produced therefrom. The signal is then amplified, ma-

nipulated to avoid ambient electrical interference,
such as an incidental electrical field from line current

" at 60 Hertz, and/or shaped, divided or the like to pro- o

vide input to a particular recording system. Raw data

from the recording system can then be correlated to
 locomotor activity of the laboratory animal. '

19 Claims, 4 Drawing Figures
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1

METHOD AND APPARATUS FOR STUDYING
| LABORATORY ANIMAL BEHAVIOR

BACKGROUND OF THE INVENTION s

Systerns have been developed heretofore for deter- .'

mining locomotor activity of laboratory animals. Hence
after a partlcular exterior or admmtstered stlmulus
such as diet variation, a_ stimulant, drugs,. perlod of
time, environment or otherwrse has been adrmrnstered
to a laboratory anlmal or the animal subjeeted thereto,
the animal activity may be related to the effect of the'

stimulus. Study of the: locomotor behavroral actwrty_
can then be used to predtct similar animal or related

human response to the stimulus. Earlier devices and
-methods have involved, like' the present invention,

| :recordmg of animal movement, using electrical means

for detecting and analyzing same. It is belleved how-
ever, that the present invention represents an Improve-
ment thereover.

2

actmty of laboratory antmals by measuring and count*
ing the footsteps of the animal in an enclosure.
Yet another object of the present invention is to

| provtde a system for determlnmg behavroral patterns of |
| laboratory animals which is compattble wrth more than

one recording system.

Generally speakmg, the apparatus of the present
tnventlon relates to a device for measuring the behav-

| 1oral actwtty of laboratory animals by counting the

lU
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| 20
[Nustrative of earlrer prtor art technrques is the Cas-' -
taigne U.S. Pat. No. 3,540,413. Castaigne shows a

housing having a rod floor wrth each rod having an.

electrically conductive center portion therethrough.
25

from line current such as 60 Hertz (50 Hertz in Eu-
rope) and generates a signal responsive to the animal.

Castargne utlllzes an electrical field that is obtained

contact with a sensing surface located in the electrical o

field. The Castatgne device is in general quite sunllan
to a ““touch switch” that is commonly used for elevators 30
to call the elevator to a particular floor or to signal the

| elevator to proceed to a particular floor. Insofar as the .

Castargne device i 1S concerned contact once recorded

must. thereafter be broken before a further response is. -
35
The Stlgrnark et al U.S. Pat. No 3 656 456 is a fur— L

detected

‘ther device that has been produced Sttgrnark et al

_uttlrzes an alternatrng current electrical brtdge and

detects changes in capacitance across the bridge to. -
40,

produce a recordable response therefrom The type
responses recorded are set to be hlghly sensrtwe or of
low sensitivity to detect large or small movements.

A further analagous system is a speed rneasurtng )
device of Zipser, U.S. Pat. No. 3,580,083, that is used
to determme arate of speed and/or distance covered by

~a person running in place. An electrical pulse IS gener-

footsteps of same comprising a walled enclosure, said
enclosure havrng a floor adjacent the lower end

thereof,. satd tfloor comprising a plurality of spaced =~
apart elements at least certain of said elements being

electrlcally conduetwe and being connected to adja- -
cent conductwe clements by a resistor connected -

thereacross said resistor-conductive element network

havmg a closely controlled feed current supplred

| thereto sard network producing a voltage signal upon

foot contact by the laboratory animal with one of the
conductive elements, and means to generate .a pulse

-from the srgnal and mampulate the pulse to be compati-
- ble with a particular recording system.

More Spec1fically, apparatus of the present mventlon_'-
comprises a walled enclosure that is preferably pro-
duced. from tranSparent plastlc panels which permit
visual observation of the laboratory animal within

same. Walls at opposite ends are drilled so as to receive

floor elements therein. The nonconductwe wall thus
insulates -the conductwe elements and in a preferred._

;_ernbodtrnent space is provided between adjacent bars -
“to permit the passage of animal waste, excess food and
the like therethrough A resistor is electrically con-
. nected between each adjacent conductive element as
‘mentioned -above. This resistor network is then pro-

vided with a source of current whose amplitude is

closely controlled A network current is utilized below

~ the threshold at. which current is detected by the ani-
- mal’s body._. and at a level where lnterfertng noise is -
-avolded | |

[n a preferred arrangement a differential amphﬁer is

a.c. coupled to the resistor network by capacitors
“which, generate a pulse from the signals generated by

the network when an animal 'S foot makes contact with

45

ated with each footfall which is then used to produce a-

srgnal that is drscrete msofar as repetltweness and . is .

calculated as to duratron SO as to deterrmne both dis-
tance and speed .
Applicant’s device on the other hand is beheved to

be yet another approach with lmproved potentlal for
measuring the behavioral activity of laboratory ani-

50

| shot multivibrator which shapes a pulse of short dura-

mals. A signal input is produced for a recorder, com-

puter or the like which may be later analyzed to evalu-

ate activity of the test anunal

SUMMARY OF THE INVENTION

It is an object of the present mventton to provide a_ ,_
method and apparatus for deterrnmmg the behavioral

~activity of laboratory animals.

A further object of the present rnventlon is to prowde

" a walled laboratory enclosure wherein the floor of the

55

tem.

- .one of the conductwe .grid bars. Subsequent to the,;
differential amplifier, a comparator may also be uti-

lized to differentiate the amplified pulse signals from an

_incidental electrical field at 60 Hertz that surrounds

line current. Subsequent to this point, the tsolated and
amphﬁed pulse signal may be manipulated as needed to |
provide compatible mput for a desired recordmg Sys-

Exemplary of the manipulator arrangement is a one-

tion for use in logrc systems. Coupled to the one-shot s |

multmbrator might be a divide dtgttal counter, such as-
a divide by ten counter which receives a pulse from the

| multivibrator and provrdes a single pulse for each ten |
received. Coupled to the dlgttal counter could be a -

. further one-shot multivibrator which provides a 0.1

60 second pulse that is suitable for use with electromag-

netic recorder systems. Further, adnver-—relay combine

may be included to complete the sequence, with the

. relay then betng connectable to a desrred recordlng

enclosure is provided by a pluraltty of electrtcally con-

ductive bars, which form a part of an electrtcal pulse )

formation and recording system. |

65

Still another object of the present lnventlon is. to_;' -
provide an 1mproved system for determining behayroral "

-system.

"The method accordmg to the present invention gen--.-

'erally comprises the steps of providing a walled enclo- |
sure having conductive elements forming at least a
.. :portron of the ﬂoor of same said conductive elements
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being provided with resistors connected to each adja-
cent conductive element to provide a resistor network;
providing a source of'line current to said resistor net-

work, said current being controlled at an amperage less

than the threshold at which the current is detected by a
laboratory animal’s body; placing a laboratory animal
In the enclosure, whereby an electrical pulse is pro-
duced from voltage signals generated at each discrete
animal footstep; segregating the generated pulse from
ambient interference, and manipulating the pulse to be
‘compatible with a particular recording system.

More partlcularly, the method of the present inven-
tion comprises the steps of providing a walled enclo-

sure of a transparent material, said enclosure having
spacially separate conductive elements across the bot-

tom thereof that define a floor. A laboratory animal is

housed in the enclosure under test stimulus conditions.
Thereafter, as the animal moves about the enclosure,
foot contact is made with the conductive floor ele-
ments. The conductive elements that define the floor
are mnsulated from each other along the length thercof,

and are electrically connected by resistors connected

across adjacent elements. Line current of low amper-
age 1s prowded for the network. Area of skin in contact
with the floor through the conductive elements in a
primary determinative as to the amount of current
which will flow through the animal’s body. While the

10

15

20

25

feet of the ammal mamtcun a certain resnstance the tail

of the animal in similar fashion to fur, has a sufficiently
high resistance that the network wﬂl net be affected to
the point of detection. o | |
Discrete ‘detection of footsteps is electronically re-
corded vid a pulse network: In‘the network, the pulses
produced from signals from the resistor network are
manipulated in such fashion as to be compatlble input
to a particular type recorder or recording system. Once
recorded, the raw data of the footsteps of the animal

may be correlated to the test stimulus to achieve mean-
ingful statistical data of the affect of the stimulus on the

 animal. Likewise, other analyses may be made of the
data as desired. Stimulus as used herein refers to mate-

rials administéred to the animals, habitat conditions for

the animals, or any other variable to be studied where
locomotor behavioral actwlty of the animal could be
related thereto | |

BRIEF DESCRIPTION OF THE DRAW[NGS

'FIG. 1 is an isometric view of an animal enc]osure
aecordmg to teachings of the present invention.

FIG. 2 is a block diagram generalizing the teachings
of the present invention.

FIG. 3 is an electrical schematic diagram of a cir-
cuitry arrangement according to the present invention.

FIG. 4 is an electronic schematic diagram illustrating
more detailed circuitry of an embodiment accordmg to
the teachings of the present invention.

DESCRIPT!ON OF THE PREFERRED
EMBODIMENTS

Referring to the Figures, preferred embodiments of
the present invention will now be described in detail. In
FIG. 1, an enclosure, generally illustrated as 10 is
shown. Enclosure 10, as illustrated, has upstanding side
walls 12 and 14 and end walls 16 and 18. Enclosure 10
may, however, take any physical shape or form that is
common in the art so long as the présent detection and
pulse handling means are‘ineluded"the(eWith. For ex-
ample, the test enclosure may be isolated to preclude

30

35

extraneous interference other than eleetr:cal which IS
prowded for heremafter Also, ‘numerous appurte-
nances may be inc¢luded such as atmOSpherlc condition

controls, and the like. End walls 16 and 18 are provided
with a plurahty of openings 20 and 20, reapectwely,

across the lengths thereof. An elongated element 22 is
received in each opening 20 and 20’ to cooperate with
other elements 22 and define a floor generally indi-
cated as 23 across the bottom of enclosure 10. At least
certain of the floor elements 22 are electrically conduc-
tive and as illustrated, all elements 22 are conductive.
A plurality of resistors 24 are in electrical connection
with two adjacent rods 22 by conductors 25. This par-
ticular feature of the invention will be described here-
inafter. | |

As illustrated in FIG. l the side walls and end walls
12, 14, 16 and 18 are preferably transparent in nature
and may be manufactured from any suitable material. It
should be understood, however, that the particular
materials of construction, transparency and the like of
the walls of enclosure 10 do not per se, form a part of
the invention, except insofar as attachment of conduc-
tive elements 22 to the bottom of the end walls to de-
fine a floor thereacross. Note in this regard that con-
ductive elements 22, whlch are preferably stainless
steel rods are separated so as to define a space 26 be-
tween each two'rods. In so doing, each of the conduc-
tive rods is insulated from the other, while at the same
time, openings 26 are provided In the bottom of the
cage to permit animal refuge, excess food and other
materials to pass through the bottom of enclosure 10 to
a suitable tray or receptacle therefor (not shown).
Resistors 24 and conductive elements 22 cooperate to
define a resistor network. Line current is supplied to
the resistor network as described hereinafter. Note
further that an electronic assembly 30 is electrically
connected to the resistor network through conductors
28. Assembly 30 is schematically illustrated in block

- form and could include the elements specified herein-

40
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after. Furthermore, a pair of conductors 31 and 32 are -
shown attached to assembly 30. Such means are pro-
vided to permit connection of the assembly to a record-
Ing system.

" In FIG. 2, the general program of operation of the
present invention is set forth. As schematically lllus-
trated, an enclosure is provided with a conductive
floor. Amimal contact i1s then made with the conductive
elements of the floor whereupon, depending upon the
area of contact, a voltage signal is generated. Electric
current involved is below the threshold of tactile sensa-

‘tion’' of the animal. The signal is then converted to a

pulse and the pulse is manipulated in some manner
according to the dictates of electronics to be compati-
ble input for a predetermined type of recorder. Over a

period of time, the recorder which could be a chart

recorder, a counter, a logic system, or the like, accu-
mulates raw data by way of counting of the discrete
animal steps. Once obtained, the data provides input
into a statistical program such that the effect of the
programmed stimulus on the behavioral pattems of the
test amimals can be correlated.

Making reference to FIG. 3, a more detailed sche-
matic of the electrical arrangement is illustrated. Grid
bars 122 ‘are illustrated having resistors 130 connected
therebetween. Supply current which may be a regu-
lated voltage supply or a regulated ‘current supply is

-~ provided for the network through conductors 140.

- Current controlling resistors 142 are provided along
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- connectors 140 with a regulated voltage and may be
provided with a regulated current. Amperage of the
current may thus be controlled to a very low magnitude
(less than 50 microamps) a point below the tactile

‘threshold of current through the animal. Current passes 5

through the animal’s body undetected by the animal,
- whereby no extertor stimulus is provided by virtue of a
current surge. The grid bar-resistor network is then a.c.
coupled to a differential amplifier through capacitors
145 and 146 generally indicated as 150. The common
mode rejection of the differential amplifier 150 elimi-
' nates any interference with 60 Hertz fields that result
due to line current. The minimum degree of amplifica-
tion of the pulse is generally determined by the total
resistance of the resistor-grid bar network, and the
current supplied thereto. Generally, as illustrated in
FIG. 1, a separate resistor 24 is provided between each
two ad]acent conductive bars 22. In certaln arrange-
ments, however, a single resistor may be electrically
“connected between further pairs. of conductive ele-
‘ments by electrlcally cennectmg the elements, for ex-

- ~ample..

Subsequent to the dlfferentlal amplifier 150, the volt-
- age pulse is received by a comparator 160. In compara-

tor 160, the voltage pulse which has been amplified by

a factor of 1,000 for example, is segregated from any
- 60 Hertz noise that remains. At this point, an amplified

N _voltage pulse has. been produced resulting from the

~area contact between the animal’s foot and the conduc-

. tive grid bars: The pulse may now be handled according

to various techniques to result as meaningful raw data
for statistical analysis. For example, a one-shot multivi-
brator 179 is provided downstream of the comparator

. and shapes a signal pulse for Transistor Transistor

.""..,.LDglC (TTL), Metal Ox1de Semlconductwe (MOS)-

. ,appllcatlcns and the like.

The particular mampulatlcn or. treatment of the am-

' g ,'ipllﬁed pulse is determined by the ultimate utilization of
- . the pulse or the apparatus to which the pulse provides
- input. As mentioned above, the one-shot multivibrator

 prepares the pulse of a particular shape and duration
 that is suitable for TTL logic applications. Likewise, a

~ second one-shot multivibrator 180 may be utilized to

suitably shape the pulse for actuation of a driver 190
for a relay 195. Output from the relay 195 is then suit-
able input for certain recorders or the like (not shown).
A divide by ten, decade counter or the like 175 may be
~ provided in lme between the one-shot multivibrators
170 and 180, as illustrated, to divide the pulses by 10

- and facilitate recording when less resolution is re-
qulred As i$ shown in the circuitry in FIG. 3, a switch

176 is provided to actuate the decade counter 175
when desired. Logic output from the one-shot multivi-
. brator. 170 is located between multivibrators 170 and
180 and is illustrated as connector 177 for association
~with the desired apparatus ‘While all of the above pulse

: rnampulatlcn apparatus '1s illustrated, only that re-

quired to the partrcu]ar recorder system is needed. One
embodiment of the present invention contemplates a
i package where all of the pulse manipulation apparatus
is provided to make the present unit ccmpatrble with

o "any conventlonal recording system

A further lllustratron of suitable apparatus for the
electrcmcs according to the present invention, is illus-

trated in FIG. 4. A source of current is prcwded along

ccnductcrs 240, being limited to amplitude to less than

50 microamps by a pair of current limiting resistors 242
and use of a regulated voltage supply. Grid bars 222 are:

6

shown which: are.'spacial-ly_separate at the bottom of the

cage ‘as illustrated in FIG. 1 and are electrically con-

nected to.each adjacent conductive grid bar 222 by a
suitable resistor 230. While it may be possible to utilize

only a portion -of -the floor of the enclosure for the

conductive elements, it is preferred that at least every -
other bar be a conductive one from the electrical sense
and most preferred, .all bars are cenductwe accordmg |
to the present invention.. . |

Once a test-animal. experlences a particular stlmulus
and reacts thereto by virtue of his movement threugh-.

out the enclosure, area contact between the animal’s
feet and the grid bars is made. Resistance of the net-
work is substantially reduced, depending upon the area

contact with the ammal and the network voltage

changes proportionately. The resistance network, illus-
trated by the grid bars and resistors, is a.c. coupled
through capacitors 244 and 245 to an amplifier, in this -
case, a differential amplifier 250 where the voltage is
increased by a factor of approxlmately 2,000. Proper

“selection of capacitors 244 and 245 is desirable so as to
maximize the common mode rejection and thus. pre- .
_clude any amblent electrlcal interference that could be

caused by variation of steady state conditions. Capaci-

tors 244 and 245 are preferably matched within a one

percentile capac1tance range. Similarly, in the differen-
tial amplifier 250, resistors 251 and 252, 253 and 254,

‘and 255 and 256 are also matched apprcprlately for the .

‘system to minimize common mode rejection. Opera- .-
tional amplifiers 257 and 258 need not be matched as

mentioned above with respect to the capacrters and

resistors, due to the fact that a varrable remster 259 is

provided with amplifier 258 which may be adjusted for -
maximization of the common mode rejection. A further o

operational amplifier 260 is also provided to complete |
differential amplifier 250. Differential amplifier 250 =
- amplifies the voltage pulse received from the capacp— |
‘tors preferably in a range of a ractor of 2,000 and is

also a.c. coupled to a comparator 265 threugh a capac-

1tor 267. Comparator 265 ignores the stray field at 60 o

Hertz from line current for other electrical applica-
tions. Adjustment may be made to variable re31stor 266
to vary the sensitivity of the ccmparatcr |
Subsequent to comparator 265, a more detailed sche-—
matic of a one-shot multivibrator 270 is provided. Mul-
tivibrator 270 is designed for formation of proper
pulses to be received by a logic system and, in general,

~ provides a 35 volt pulse, 1 millisecond in duration. Mul-

tivibrator 270 is connected in line between the compar-
ator and a second multivibrator 280. Second multivi-

brator 280 forms a pulse of 0.1 second in duration for

use- in electromagnetic appllcat_tens Positioned be-- "
tween multivibrators 270 and 280 in conjunction with a

switching arrangement 291 is a divide-by-ten decade

counter 290 which can be switched into the pulse line
to facilitate recording when less resolution is desired.

~Adjacent multivibrator 280 is a transistorized driver
295 for a relay 297. Relay 297 when actuated by driver
295 upon receipt of apulse therefrcm, provides input

to recording apparatus as desired. | |
Operation of the present invention preceeds in gen-

eral as follows. An enclosure is provided and actuated

by the supply of current to the resistor network. Cur-
rent 1s maintained at a leve] below the tactile sensation

~of the particular animal being tested, and preferably

lower than 50 microamps, though 500 microamps is a
general level at which animals begin to sense the cur-
rent passing through their bodies. A test animal such as
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a rat, mouse or the like, is placed in the enclosure as is
subjected to a particular stimulus. Having been stimu-
lated in a predetermined fashion, it is anticipated that
the animal will react accordingly. It is desirable to de-
“termine the degree of movement made by the animal
subsequent to receipt of the stimulus over a predeter-
mined period of time. As the animal moves about,
repeated foot contact is made with the grid bars that
define the floor of the walled enclosure. At least a
certain number of these grid bars are electrically con-
ductive and are associated with the next adjacent elec-
trically conductive grid bar by a resistor, whereby the
-grid bars and resistors form a resistor nétwork. - |

The animal in making contact with the conductive
grid bar lowers the resistance of the network by an
amount proportional to the resistance of the area of the
animal body in contact therewith. Voltage change

across the network is determined by the change in area

contact when the animal touches the electrically con-
ductive grid bars, or removes a foot therefrom, is con-
verted into a pulse, and provides an input to an amplify-
Ing system or other manipulating means as desired. In
view of the fact that a stray electrical field surrounds
line current at 60 Hertz, it is desirable to ignore this and
other steady state ambient conditions that could other-
wise influence validity of the data obtained by use of
the present invention. Preferably therefore, a differen-
tial amplifier system is utilized to amplify the pulse
from the resistor network and to negate the influence
thereon of stray fields by means of the common mode
rejection of same. Amplified voltage pulse output is
now in a form to be further manipulated, depending
upon the ultimate use of same and/or the recording
apparatus or devices that are to use same in the evalua-
tion of the animal activity. As. described - above, the
voltage pulse may be shaped with a one-shot multivi-
brator or the like to provide input to a logic system.
Additionally, a pulse of larger duration may be utilized
to provide Input to an electromagnetic system. Like-
wise, a transistorized driver and relay combination may
be utilized to, in general, afford input to recording
units. | . |

Having described the present invention in detail, it is
obvious that one skilled in the art will be able to make
variations and modifications thereto without departing
from the scope of the invention. Accordingly, the scope
of the present invention should be determined only by
the claims appended hereto. |

What is claimed is: | |
1. Apparatus for measuring animal actwlty compris-
ing: |

a. a walled enclosure;

b. a plurality of electﬁcally conductive elongated_

elements received along a lower end of said enclo-
sure and at least partlally defining an animal floor
thereat; -

¢. a plurality of resistors connected between said
conductive floor elements and cooperating there-
with to define a resistor network; |

d. a current supply connectable to said resistor net-

work, whereby an animal making contact with said

conductive elements reduces electrical resistance
of the network and causes a voltage change;

€. means to generate a pulse from said -voltage
change; and

f. means to manipulate said pulse and to segregate

- said pulse from ambient: electrical . interference,
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whereby said pulse provides input to a predeter-
mined type of recording system.

2. Apparatus as defined in claim 1 wherein said
walled enclosure 1s produced at least 1n part from trans-
parent panels.

3. Apparatus as defined in claim 1 wherein said floor

of said enclosure is defined by said conductive ele-
ments only.

4. Apparatus as defined in claim 1 wherein said con-
ductive elements extend completely across said enclo-
sure and are spaced apart from each other.

S. Apparatus as defined in claim 1 wherein said en-
closure 1s comprised of a plurality of plastic panels
sccured to each other, two opposing panels having a
plurality of matching openings along a lower edge.
thereof, and wherein said elongated electrically con-
ductive elements are received in said matching open-
ings and define said enclosure floor thereby.

6. Apparatus as defined in claim 1 wherein said cur-
rent supply has means to control the current at an
amperage below the tactile threshold of the animal.

7. Apparatus as defined in claim 6 wherein said

means comprise a regulated voltage supply and current

limiting resistors.

8. Apparatus as defined in claim 6 wherein said
means comprise a regulated current supply.

9. Apparatus as defined in claim 1 wherein said pulse
manipulating means comprise an amplifier and an in-
terface means between the amphf’ er and a recording
system.

10. Apparatus as defined in claim 9 wherein the in-
terface means comprise a multivibrator to shape the
pulse for the particular recording system.

11. Apparatus as defined in claim 1 wherein said
manipulating means comprise an amplifier, a compara-
tor, two multi-vibrators, a digital counter, and a relay
and driver therefor, only certain of said manipulating
means being actuatable at one time, whereby said sys-
tem may be utilized with different recording systems. -

12. An animal activity monitoring unit comprising:

a. a walled animal enclosure, said enclosure having a

plurality of elongated elements secured to a por-
tion of said enclosure wall at opposite ends and
defining a floor of said enclosure, at least certain of
sald elongated elements being electrically conduc-
tive;

- b. resistors of predetermined value being connected
across each adjacent electrically conductive ele-
ment, and cooperating with said elements to define
a resistor network, whereby upon receipt of a con-

- trolled current supply, a voltage change occurs

when an animal makes contact with said conduc-
tive elements;

c. means to convert said voltage change to a pulse;

and

d. means to manipulate said pulse to be compatible

input for a particular pulse recording system, said
means being connectable to said particular system. .

13. Apparatus as defined in claim 12 wherein said
enclosure walls are transparent to permit ready obser-
vation of an animal under study therein.

14. Apparatus as defined in claim 12 wherein all of
said floor elements are conductive.

15. Apparatus as defined in claim 12 wherein said
manipulating means comprises a plurality of different
means, sald different means being compatible with
different recording systems, and switching means being
imcluded to actuate said different means as desired.
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16. Apparatus as defined In claim 15 wherein said
manipulating means comprise a differential ampllfier
voltage comparator, two multivibrators, a digital
-counter and a driver relay unit. |

17. A method of memtormg ammal aetmty compris-

ing the steps of:

a. placing a test ammal In a walled enclosure, said
enclosure having conductive grid bars deﬁnmg a

floor of same, said grid bars having resistors con-

nected between adjacent elements and cooperating

to define a resistor network;

10

b. providing a controlled current supply to said resns- |

tor network;
c. providing a stimulus for said animal;
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d permitting sald stimulated animal to move abeut-
~ within the enclosure, each footstep on said electri-
cally conductive element generating a voltage |
change in said resistor network; |
e. converting said voltage change to a pulse; and |
f. manipulating said pulse to be compatible with a
particular pulse recording system. |
18. The method as defined in claim 17 wherein said
current is no more than 50 microamps. |

~ 19. The method as defined in claim 17 wherein said -

generated pulse is ampllﬁed by a factor of at least 1,000

is segregated from ambient electrical influence and is

shaped for the particular recording system.
| % e ok ok ok
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